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(54) Data connector for portable devices. 

(57) Portable computing and communications de- 
vices are connected with other, typically fixed 
devices via the use of a capacitive data connec- 
tor. Each of the two mating sections (50, 60) of 
the connector includes a set of coupling plates 
(501, 502, 503, 601, 602, 603). When the two 
sections are brought into contact, the coupling 
plates form capacitors across which data sig- 
nals can be passed. Circuitry (100, 200) driving 
each section of the data connector is such as to 
create a bidirectional signaling path, thereby 
providing a connection which is functionally 
equivalent to an ohmic connection. Signals that 
are typically passed across data connectors on 
individual parallel leads are, in the present data 
connector, serialized, passed across the con- 
nector in that form and connected back to 
parallel form on the other side of the connec- 
tion. Each section of the connector illustratively 
includes a permanent magnet (55, 65) to draw 
and hold the two sections in alignment, thereby 
providing a connector which is self-aligning. 
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Background of the invention 

The present invention relates to data connectors 
for use in conjunction with laptop computers and 
other portable computing/communications devices. 

Technology is providing us with an ever- 
increasing number of types of portable computing 
and communications devices, including laptop com- 
puters, so-called personal digital assistants (PDAs), 
and portable terminals such as are used by package 
deliverymen. These devices, while designed to be 
principally used in a portable, stand-alone, mode of- 
ten need to be connected to other, fixed systems from 
time to time. For example, a traveling executive may 
wish to upload computer files or calendar information 
created on a laptop computer or PDA into her office 
personal computer (PC) or into a file server accessed 
via, for example, a local area network or the dial-up 
telephone network. Similarly, the package delivery- 
man may need to effect an exchange of information 
between his portable terminal and a host computer 
mounted in his truck. 

Applications such as these give rise for the need 
for data connectors that are reliable, rugged and easy 
to use. Unfortunately, today's data connectors for 
such applications are anything but. For example, the 
physical pins used in the "male" section of the typical 
data connector, are subject to damage due to contam- 
ination, misaligned insertions and physical trauma 
(e.g., being dropped.) The sockets used in the female 
section of the connector are also subject to contam- 
ination. These problems can be alleviated to some ex- 
tent via the provision of, for example, small access 
"doors" which can protect against contamination and 
the inadvertent insertion of foreign objects, e.g, paper 
clips, into the sockets. Such access doors, however, 
are inconvenient to deal with. Moreover, they tend to 
be rather fragile and to eventually break off. 

Summary of the Invention 

In accordance with the present invention, I have 
recognized that the above problems of interconnect- 
ing portable computing and communications devices 
with other, typically fixed devices~a process often re- 
ferred to as "docking"~are solved via the use of a ca- 
pacitive data connector. Such a connector includes at 
least one coupling plate in each of its two mating sec- 
tions, so that when the two sections are brought into 
contact, the coupling plates form a capacitor across 
which data signals can be passed. In preferred em- 
bodiments, circuitry driving each section of the data 
connector is such as to create a bidirectional signaling 
path, thereby providing a connection which is func- 
tionally equivalent to an ohmic (e.g., pin-and-socket) 
connection. That circuitry, moreover, is preferably de- 
signed to operate based on the detection of signal 
transitions, rather than on the detection of signal lev- 



els. This advantageously obviates the need to provide 
a fixed duty cycle in the data stream (i.e., equal num- 
bers of "1"s and "0"s over even relatively short peri- 
ods of time), that such a capacitive connector would 

5 otherwise require. 

A connector embodying the principles of the in- 
vention can be designed so as to support a bit rate of 
at least 10 Mb/s. In typical applications, this is suffi- 
cient bandwidth to allow for the serialization of data 

10 that would otherwise typically be transmitted in par- 
allel bit streams on separate ohmic leads. Advanta- 
geously then, a single connector, providing a single 
signaling path, can be used to replace the multiplicity 
of ohmic connections of a multiplicity of connectors 

15 (e.g., the so-called serial interface, parallel interface, 
etc.). The actual making of the connections is thereby 
simplified and manufacturing costs are reduced. 

In preferred embodiments, each section of the 
connector includes a permanent magnet to draw and 

20 hold the two sections in alignment, thereby providing 
a connector which is self-aligning. 

A further advantage of the invention is the fact 
that the section of the connector that is attached to 
the portable device can be fully embedded within the 

25 shell, or housing, thereof. This allows for a completely 
sealed design of the portable device, thereby virtually 
eliminating the aforementioned problems of contam- 
ination and physical trauma. Moreover, such a shell 
design is much stronger than a shell whose surface 

30 is interrupted by holes for connectors, screws, etc. 
Portable devices, by their very nature, are prone to 
being dropped or otherwise abused physically, and 
the improved strength of the shell made possible by 
the present invention is thus of great advantage for 

35 such devices. 

A further advantage is that connectors embody- 
ing the principles of the invention will operate satis- 
factorily and effectively even in the face of slight mis- 
matches in alignment between the two sections of the 

40 connector. This characteristic makes it easier for a 
user to effectuate a connection. This characteristic is 
also advantageous from a manufacturing standpoint 
in that manufacturing tolerances can be relatively 
generous compared to the manufacture of, forexam- 

45 pie, pin-based connectors. 

Brief Description of the Drawing 

FIGS. 1 and 2, when arranged with FIG. 1 to the 
50 left of FIG. 2, comprise a schematic block dia- 

gram of a connector embodying the principles of 
the present invention, each section of the con- 
nector including coupling plates and a capacitive 
transceiver chip; 
55 FIG. 3 is a schematic block diagram of the detec- 

tion circuit included in each of the connector sec- 
tions; 

FIG. 4 shows waveforms helpful in explaining the 
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operation of the connector of FIG. 1 ; 
FIG. 5 is a conceptual block diagram of a connec- 
tor embodying the principles of the invention, the 
connector being electrically identical to the con- 
nector of FIG. 1 but having a somewhat different 
physical structure; 

FIG. 6 is a perspective view of a portable device 
which includes one of the sections of the connec- 
tor; 

FIG. 7 is the same perspective view shown in 
FIG. 6, but with the other section of the connector 
mated to the portable device. 
FIG. 8 is a schematic circuit diagram of two of the 
receiver/transmitter circuits included within ca- 
pacitive transceiver chips. 

Detailed Description 

FIGS. 1 and 2 shows a portable device PD, such 
as a laptop computer, personal digital assistant or de- 
liveryman's hand-held terminal, connected to a fixed 
device FD via connector sections 10 and 20. The lat- 
ter, together, comprise a connector embodying the 
principles of the invention. Connector section 10 is 
mounted within the shell, or housing, of portable-de- 
vice PD. Connector section 20 is contained within a 
plug housing, which is connected to fixed device FD 
via a cable. Fixed device FD may be, for example, a 
personal computer, a public telephone station or a 
docking station mounted in a delivery vehicle. 

Portable device PD further includes comput- 
ing/communications equipment 17, which represents 
all of the circuitry and equipment within the device ex- 
cept for a) connector section 10, b) serial-to-parallel 
(S/P) converter 12, and c) parallel-to-serial (P/S) con- 
verter 13, all of which are described in further detail 
below. Similarly, fixed device FD includes comput- 
ing/communications equipment 27, which represents 
all of the circuitry and equipment within the device ex- 
cept for a) connector section 20, b) serial-to-parallel 
(S/P) converter 22, and c) parallel-to-serial (P/S) con- 
verter 23. 

Connector section 10 includes a capacitive trans- 
ceiver chip 100 and associated coupling plates 101, 
102, 103 and 104. Similarly, connector section 20 in- 
cludes a capacitive transceiver chip 200 and associ- 
ated coupling plates 201 , 202, 203 and 204. Connec- 
tor sections 10 and 20 are electrically identical. In 
use, the two connector sections are brought into 
physical contact within one another, thereby aligning 
coupling plates 101 through 104 with coupling plates 
201 through 204, respectively, as shown in the draw- 
ing. This arrangement provides a set of four capaci- 
tors whose coupling plates are separated by the (non- 
conductive) material of the housing of portable device 
PD and of the (non-conductive) housing of connector 
section 20. In accordance with the invention, it is via 
these capacitors that fully bidirectional signaling be- 



tween portable device PD and fixed device FD is pro- 
vided. 

Capacitive transceiver chip 100 includes identi- 
cal receiver/transmitter (R/T) circuits 110 and 111, 

5 identical matched edge detection filters 115 and 116, 
difference amplifier 121 and decision circuit 130. Ca- 
pacitive transceiver chip 200 is identical to capacitive 
transceiver chip 100 and includes identical receiv- 
er/transmitter (R/T) circuits 210 and 211, identical 

10 matched edge detection filters 215 and 216, differ- 
ence amplifier 221 and decision circuit 230. 

R/T circuits 1 1 0_and 1 1 1 (21 0 and 211) receive on 
lead pair 11/11 (21/21) differential logic level signals 
that originate from equipment 17 (27). Those signals 

15 may represent a single information bit stream. How- 
ever, the practically achievable bandwidth between 
the connector sections is at least on the order of 10 
Mb/s. Advantageously, this is sufficient bandwidth to 
allow forthe serialization of data in many applications 

20 that would otherwise typically be transmitted in par- 
allel bit streams on separate ohmic connector pins. To 
this end, all outgoing bit streams, that are initially gen- 
erated by equipment 17 (27) on separate, parallel 
leads-represented collectively as cable 17a (27a)-- 

25 are converted to a single, differential serial stream on 
lead pair 11/TT (21/2?) by P/S converter 1 3 (23). Sim- 
ilarly, all incoming bit streams, that would otherwise 
have been supplied to portable device PD (fixed de- 
vice FD) from fixed device FD (portable device PD) 

30 on separate, parallel leads, are received from con- 
nector section 1 0 (20) on lead pair 1 5/1 5 (25/25) in the 
form of a single differential serial stream from con- 
nector section 10 (20) that stream being by S/P con- 
verter 12 (22) into different bit streams on individual 

35 parallel leads-represented collectively as cable 17b 
(27b). 

Consider, now, in particular, the transmission of 
data signals from portable device PD to fixed device 
FD. R/T circuit 110(111) responds to the data signals 

40 on leads 11/11 by applying differential signals to cou- 
pling plates 101 and 102 (103 and 104), thereby caus- 
ing displacement currents to flow to coupling plates 
201 and 202 (203 and 204) within connector section 
20. These displacement currents are sensed by R/T 

45 circuit 21 0 (21 1 ) and applied to filter 21 5 (21 6). Filters 
215 and 216 are matched edge detection filters and 
they include amplifiers, thereby providing an ampli- 
fied signal with enhanced edge transition signal-to- 
noise ratio. The outputs of filters 215 and 216 are ap- 

50 plied to difference amplifier 221 , which combines its 
differential inputs into a single-ended signal on lead 
222 in which any common-mode signals are sup- 
pressed. 

Detection circuit 230 is designed to extract the 
55 edge transitions from the difference amplifier 221 
output signal in order to regenerate the data repre- 
sented by the differential signal on lead pair 11/11. 
Circuit 230, in turn, provides as its own output signal 
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a differential signal on lead pair 25/25 whose constit- 
uent bit streams are provided by S/P converter 22 to 
equipment 27 on respective leads of cable 27b. 

Inasmuch as connector sections 10 and 20 are 
completely identical, the transmission of data signals 
from fixed device FD to portable device PD is in a 
manner completely analogous to that described 
above. And, advantageously, it will be noted the sig- 
naling at the interface between the two connector 
sections is bidirectional over a single differential sig- 
naling path in that the same two capacitive circuits- 
the one circuit including the capacitors formed by cou- 
pling plate pairs 101/201 and 102/202 and the other 
circuit including the capacitors formed by coupling 
plate pairs 1 03/203 and 1 04/204~are used for both di- 
rections of transmission. 

The preferred design of the R/T circuits which al- 
lows for such bidirectional signaling is shown in FIG. 
8. 

In particular, the signals on lead 11 are applied to 
the base of trans istorQI of circuit 110 serving, for the 
purposes of transmission to R/T circuit 210, as an 
emitter follower driver. Those signals appear at the 
emitter of transistor Q1 of circuit 110, thereby causing 
corresponding displacement currents to flow from 
coupling plate 101 to coupling plate 201 and to return 
via coupling plates 202 and 102. Current source l s of 
circuit 110 provides bias currentfortransistorQI. The 
combination of capacitor C b and R e of circuit 110 
forms a bootstrap circuit which ensures that the cur- 
rents that flow out of the collector of transistor Q1 of 
circuit 110 are limited to being equal to the displace- 
ment currents that flow through coupling plates 101 
and 102 when signals are applied to lead 11. 

The displacement currents flowing between cou- 
pling plates 101 and 201 flow into the emitter of tran- 
sistor Q1 of circuit 21 0. Assuming that the signal ap- 
pearing on lead 21 is static at this time, transistor Q2 
of circuit 210 functions as a common-base amplifier. 
As a result, the displacement currents flowing be- 
tween coupling plates 101 and 201 are caused to flow 
out the collector of transistor Q1 of circuit 210 and into 
resistor Ro thereof. The voltage across that resistor 
drives transistor Q2 of circuit 2 10, acting as an emitter 
follower buffer amplifier. The resulting signal across 
resistor R b of circuit 210 is applied to filter 21 5. Since 
the signaling between connector sections 10 and 20 
is via capacitive paths, the signal across resistor R b 
of circuit 21 0 is in the form of a differentiated version 
of the signal on lead 11 . Assuming, then, the signal on 
lead 11 is in the form of a positive rectangular pulse, 
the signal across resistor R b is in the form of two vol- 
tage impulses— a positive impulse generated in re- 
sponse to the leading edge transition of the pulse and 
a negative impulse in response to the trailing edge 
transition. As noted earlier, the displacement currents 
are returned from circuit 210 back to circuit 110 via 
coupling plates 202 and 102. 



Since all four of R/T circuits 110,111,210 and 211 
are identical to one another, then a) the signals on 
lead 11, the logical inverse of the signals on lead 11, 
are transmitted to filter 21 6 in a manner analogous to 

5 that described above for lead 11 , and b) the differen- 
tial signals on lead pair21/21 are transmitted to filters 
115 and 116, respectively, in a manner analogous _to 
that in which the differential signals on leads 11/11 
are transmitted to filters 215 and 216, respectively. 

10 It may also be noted, as an incidental matter, that 

signals applied to, for example, lead 11 cause identi- 
cal signals to appear across resistor R b of circuit 110, 
thereby applying to filter 115 the same signal that is 
applied to filter 215 as described above. This effect, 

15 however, only occurs when coupling plate pairs 
101/201 and 102/202 are aligned, i.e., the two con- 
nector sections are mated. Advantageously, then, the 
coincident appearance of a signal on lead 11 and 
across resistor R b of circuit 110 can be used as a di- 

20 agnostic or control indication within portable device 
PD that connector sections 10 and 20 are, indeed, 
mated. 

FIG. 3 shows the preferred design of detection 
circuit 230 (detection circuit 130 being identical there- 

25 to). In explaining the design of detection circuit 230, 
it should first be noted that the circuitry of capacitive 
transceiver chip 200, up through the output of differ- 
ence amplifier 221 is designed in such a way as to re- 
alize a matched filter for detection of the transitions 

30 of signals transmitted from connector section 10. 
(See, for example, "Communication Systems", A. B. 
Carlson, McGrawHill, 1975, p. 156-158, for a descrip- 
tion of matched filters). Signals representing those 
transitions appear at the input of decision circuit 230 

35 on lead 222, as shown in FIG. 4, and are applied with- 
in circuit 230 to discriminator circuits 2303 and 2306. 
Discriminator circuits 2303 and 2306 act as window 
discriminators, with discriminator circuit 2303 (2306) 
providing a positive output when the signal on lead 

40 222 has a negative (positive) value whose absolute 
value exceeds a decision threshold V t . The output 
pulses appearing at the output of discriminator cir- 
cuits 2303 and 2306 indicate detection of edge sig- 
nals. They also serve as gating, or enabling signals 

45 for the edge timing circuits, as explained more fully 
herein below. Each is applied to a respective first in- 
put of AND gates 2307 and 2308. 

A matched filter for detection of the timing of the 
transitions is realized by differentiating the signal on 

50 lead 222. Thus, as seen in FIG. 3, that signal is dif- 
ferentiated by a differentiator circuit comprising ca- 
pacitor 2301 and resistor 2302. The differentiated sig- 
nal is applied in parallel to discriminators 2304 and 
2305 which advantageously act as zero-crossing de- 

55 tectors. In particular, discriminator 2304 (2305) 
changes its output to a positive logic level when its in- 
put crosses zero in the positive (negative) direction, 
thereby signaling the occurrence of transitions in the 
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transmitted signal. Other zero crossings due, for ex- 
ample, to noise, will also appear and cause discrimi- 
nators 2304 and 2305 to change states. However, the 
outputs of discriminators 2303 and 2306 define win- 
dows during which a zero crossing necessarily repre- 
sents a true data transition. Thus by using the out- 
puts of those discriminators as enabling inputs for 
AND gates 2307 and 2308 as noted above, while ap- 
plying the outputs of discriminators 2304 and 2305 to 
the second inputs of the AND gates, the outputs of the 
latter are guaranteed to optimally replicate the timing, 
i.e., the occurrence of transitions and sense, of the 
transmitted data. The data itself is reconstructed by 
using the outputs of AND gates 2307 and 2308 to con- 
trol the state of a set/reset flip-flop comprising gates 
2309 and 2310. 

In alternative embodiments of the invention, cou- 
pling plates 1 02 and 1 04 (202 and 204) of FIG. 1 (FIG. 
2) could be combined into a single plate having an 
area equal to the sum of the areas of those coupling 
plates. That single plate would be connected to both 
circuits 110 and 111 (210 and 211), thereby providing 
a common return path into connector section 10 (20). 
Moreover, the coupling plates, instead of being rec- 
tangular, can be any desired shape. 

These points are illustrated in FIG. 5, which is a 
high-level pictorial representation, in section, of a par- 
ticular physical realization of connector sections 50 
and 60 embodying the principles of the invention. 
Connector sections are electrically identical to con- 
nector sections 1 0 and 20 of FIGS. 1 and 2. However, 
in FIG. 5, in particular, one of the coupling plates of 
connector 50 (60) is a circular disc 501 (601) and the 
other two are surrounding rings 502 and 503 (602 and 
603) of suitable area. Specifically, ring 503 (603) 
serves the same function as plates 102 and 104 (202 
and 204) in the embodiment of FIGS. 1 and 2 and thus 
has an area twice that of disc 501 (601) and that of 
ring 502 (602). The disc and rings of each connector 
section are concentric. For drawing simplicity, con- 
nections between capacitive transceiver chips 100 
and 200 and the various coupling plates are not 
shown. 

In furtherance of the above-described goal of 
having a rugged, sealed design on both sides of the 
connection, it is desirable to be able to align the con- 
nector sections and to maintain them in intimate con- 
tact without requiring screws/screw holes, clips or 
other mechanical fasteners. To this end, connector 
sections 50 and 60 have embedded within them per- 
manent magnets 55 and 65 whose poles and geom- 
etry are such that the two connector sections are held 
tight to one another with the coupling plates in align- 
ment. Indeed, the geometry of the magnets is such 
as to make the connector sections self-aligning. That 
is, if the coupling plates are not precisely aligned 
when first brought together, the attraction of opposite 
poles will be such as to precisely align them. 



FIG. 6 shows a laptop computer LC having con- 
nector section 50 embedded within it. FIG. 7 shows 
the same laptop computer with connector section 60 
mated to it. 

5 The foregoing merely illustrates the principles of 

the present invention. For example, the circuitry 
shown in the present illustrative embodiment does 
not depend on a fixed duty cycle in the data stream 
(i.e., equal numbers of "1"s and "0"s over a relatively 

w short period of time) in order for it to operate properly. 
This is a consequence of the use of signal transition, 
rather than signal level, detection. Advantageously, 
then, the disclosed circuitry can be used with any 
duty cycle. Moreover, it has an advantage in terms of 

15 power consumption in that it obviates the need to 
transmit "dummy" data that would otherwise be re- 
quired in order to ensure that the fixed duty cycle cri- 
terion is constantly being satisfied. 

On the other hand, if the invention is used in ap- 

20 plications in which the duty cycle is, a priori, fixed by 
system constraint, a somewhat si mpler circu it real iza- 
tion for the capacitive transceiver chip can be used. 

Other variations are possible. For example, it 
may be desired to provide more than one independent 

25 bi-directional signaling path or to use single-ended, 
as opposed to differential, signaling. Moreover, al- 
though in the illustrative embodiment the return path 
for each end of the differential signals is a capacitive 
path through the connector, the return path could, al- 

30 ternatively, be external to the connector if in a partic- 
ular application a separate mechanism for connecting 
the portable and fixed devices to a common ground 
is provided. The connector sections embodying the 
principles of the invention could thus include various 

35 numbers of coupling plates, depending on whether a) 
differential signaling is used, b) a separate return 
path external to the connector is provided, c) a single 
capacitive return path for both ends of the differential 
signals is provided (as in FIG. 5), rather than two sep- 

40 arate return paths (as in FIGS. 1 and 2), d) more than 
one independent signaling path is desired. 

It will thus be appreciated that those skilled in the 
art will be able to devise numerous arrangements 
which, although not explicitly shown or described 

45 herein, embody the principles of the invention and are 
within their spirit and scope. 



Claims 

50 

1 . A first connector section (10) adapted to be mat- 
ed to a second connector section (20), said first 
and second connector sections together compris- 
ing a connector (FIG. 5) for a computing or com- 
55 munications device (FIG. 6), said first connector 

section CHARACTERIZED IN THAT 

a first coupling plate (101) which, when 
said first and second connector sections are mat- 
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ed, forms a first capacitor with a corresponding 
first coupling plate in said second connector sec- 
tion (201), and 

circuitry (110) for applying outgoing sig- 
nals to said first coupling plate in such a way that 5 
said outgoing signals are coupled through said 
first capacitor to said second connector section, 

said device including a housing (FIG. 6), 
and the entirety of said first connector section be- 
ing contained wholly within said device housing. 10 

2. The first connector section of claim 1 wherein 
said first connector section includes a magnet 
(55) which attracts a corresponding magnet (65) 

in said second connector section when said first 15 
and second connector sections are mated. 

3. The first connector section of claim 1 further 
comprising circuitry (110, 115, 121, 130) for de- 
tecting incoming signals received at said first 20 
coupling plate in response to signals coupled 
through said first capacitorf rom said second con- 
nector section. 



ceiver for said incoming signals. 

7. The first connector section of claim 6 wherein 
said first connector section includes a magnet 
(55) which attracts a corresponding magnet (65) 
in said second connector section when said first 
and second connector sections are mated. 

8. The first connector section of claim 1 wherein 
said first connector section includes a second 
coupling plate (1 02) which forms a second capac- 
itor with a corresponding second coupling plate 
(202) in said second connector section when said 
first and second connector sections are mated, 

and wherein said first connector section 
includes a return path for said outgoing signals 
which includes said second coupling plate of said 
first connector section. 

9. The first connector section of claim 8 wherein 
each of said first and second coupling plates in 
said first connector section are geometrically 
concentric with one another. 



4. The first connector section of claim 3 wherein 
said detecting circuitry includes means for filter- 
ing (110, 115, 121) the received incoming signals 
with a signal-transition-detection matched filter, 
means responsive to the level of the filtered sig- 
nals for generating time window signals (2303, 
2306), means for differentiating the filtered sig- 
nals (2301, 2302), and means for replicating 
(2307, 2308, 2309, 2310) said signals coupled 
from said second connector section as a function 
of zero-crossings of the differentiated signals 
which occur during said time window signals. 

5. The first connector section of claim 3 wherein 
said first connector section includes a second 
coupling plate (1 02) which forms a second capac- 
itor with a corresponding second coupling plate 
(202) in said second connector section when said 
first and second connector sections are mated, 

and wherein said first connector section 
includes a return path for said outgoing and in- 
coming signals which includes said second cou- 
pling plate of said first connector section. 

6. The first connector section of claim 3 wherein 
said applying circuitry and said detecting circui- 
try share in a common receiver/transmitter circuit 
(110), said receiver/transmitter circuit including a 
first transistor (Q1) whose emitter is coupled to 
said first coupling plate, means (11) for applying 
said outgoing signals to the base of said transis- 
tor, and means (21 ) for biasing said first transistor 
so that itoperates as an emitter-follower driver for 
said outgoing signals and as a common-base re- 



25 10. The first connector section of claim 9 wherein one 
of said first and second coupling plates in said 
first connector section is a ring (503) which sur- 
rounds the other of them. 

30 11. The first connector section of claim 1 further 
comprising 

a second coupling plate (103) which, when 
said first and second connector sections are mat- 
ed, forms a second capacitor with a correspond- 

35 ing second coupling plate in said second connec- 

tor section, and 

circuitry (IT, 111) for applying a differen- 
tial image of said outgoing signals to said second 
coupling plate in such a way that said differential 

40 image is coupled through said second capacitor 

to said second connector section. 

12. The first connector section of claim 11 further 
comprising circuitry (100) for detecting differen- 

45 tial incoming signals received at said first and 

second coupling plates in response to differential 
signals coupled through said first capacitor and 
second capacitor from said second connector 
section. 

50 

13. The first connector section of claim 12 wherein 
said detecting circuitry includes means for filter- 
ing (110, 115, 121) the received incoming signals 
with a signal-transition-detection matched filter, 

55 means responsive to the level of the filtered sig- 

nals for generating time window signals (2303, 
2306), means for differentiating the filtered sig- 
nals (2301, 2302), and means for replicating 
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(2307, 2308, 2309, 2310) said signals coupled 
from said second connector section as a function 
of zero-crossings of the differentiated signals 
which occur during said time window signals. 

5 

14. A connector comprising a pair of connector sec- 
tions (10, 20) adapted to be mated to each other, 
each connector section of the pair CHARACTER- 
IZED IN THAT 

a first coupling plate (101) which, when 10 
said pair of connector sections are mated, forms 
a first capacitor with the corresponding first cou- 
pling plate (201) in the other connector section, 
and 

circuitry (100, 200) for applying outgoing 15 
signals to said first coupling plate in such a way 
that said outgoing signals are coupled through 
said first capacitor to said other connector sec- 
tion and for detecting incoming signals received 
at said first coupling plate in response to signals 20 
coupled through said each capacitor from said 
other connector section. 

15. The invention of claim 14 wherein said each con- 
nector section includes a magnet (55) which at- 25 
tracts a corresponding magnet (65) in said other 
connector section when said pair of connector 
sections are mated. 

16. The invention of claim 14 wherein said each con- 30 
nector section includes a second coupling plate 
(102, 202) which forms a second capacitor with a 
corresponding second coupling plate in said 
other connector section when said pair of con- 
nector sections are mated, 35 

and wherein said each connector section 
includes a return path for said outgoing and in- 
coming signals which includes said other cou- 
pling plate of said each connector section. 
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